Studies of infrastructure have demonstrated broad differences between Northern and Southern cities, and deconstructed urban theory derived from experiences of the networked urban regions of the Global North. This includes critiques of the universalisation of the historically-culturally produced normative ideal of universal, uniform infrastructure. In this commentary, we first introduce the notion of 'heterogeneous infrastructure configurations' (HICs) which resonates with existing scholarship on Southern urbanism. Second, we argue that thinking through HICs helps us to move beyond technological and performative accounts of actually existing infrastructures to provide an analytical lens through which to compare different configurations. Our approach enables a clearer analysis of infrastructural artefacts not as individual objects but as parts of geographically spread socio-technological configurations: configurations which might involve many different kinds of technologies, relations, capacities and operations, entailing different risks and power relationships. We use examples from ongoing research on sanitation and waste in Kampala, Uganda -a city in which service delivery is characterised by multiplicity, overlap, disruption and inequality -to demonstrate the kinds of research questions that emerge when thinking through the notion of HICs.
Introduction
In the morning, Amaka wakes and goes to the community garden. Nearby there is open space where she relieves herself. She packs, and goes to town to work at her vegetable stall. She uses a nearby private pay toilet that costs 300 shillings (US$ 0.06). On her way home, it is dark. She goes a little out of her way to stop by her evangelical church, which has a VIP toilet. Her youngest child must be woken in the night and taken right outside, otherwise he wets the bed. There is a nearby municipal toilet: some weeks, it is dirty; some, it is locked. There is also a local private, pay toilet, used occasionally. Two weeks later: Amaka's daughter became pregnant; while the church toilet is still available, social norms prevent its use. Her youngest child now has diarrhoea, making the nightly wakings more frequent and their proximity to the house more problematic. It is the rainy season, and the municipal toilets are filled with mosquitos. There is not enough money for everyone to use the pay toilet all the time.
This description -a composite character from preliminary work in Kampala 1 -likely resonates with many scholars of urban infrastructure in the Global South: the story of a single woman enrolls a plethora of infrastructures with diverging social, spatial, ecological and economic implications. And it is dynamic: small shifts in health, social relations, weather patterns or state actionsall outside her control -reconfigure her daily sanitation needs and patterns.
This story notably diverges with those experiencing conditions of nearly, uniform infrastructure in which water comes through a single network, and is flushed away with little thought of where it goes. Undoubtedly, flushing a toilet is easier and generally safer than the hybrid, partial system described above. And yet, there is a growing recognition of the limited possibilities for achieving universal, uniform networked access to services -what Graham and Marvin (2001) termed the 'modern infrastructure ideal'. Specifically, the social, economic and ecological rationality of modernist systems is being questioned (Coutard and Rutherford, 2015) , particularly but not exclusively in Southern contexts where infrastructure disruption is the norm rather than the exception (see Graham, 2010; Silver, 2016) .
Critical urban scholars undertaking work in the Global South have responded to this recognition by articulating the geographies and underlying logics of Southern urban infrastructures, focusing on explaining what is there. This growing literature across urban studies has moved accounts away from the (HIC) HIC HIC explanations of why Southern cities fail to achieve the Northern-derived normative notion of what the urban ought to be Robinson, 2002; Roy, 2009 Roy, , 2014 . Existing accounts have reframed infrastructure as hybrid (Furlong, 2014; Larkin, 2008) , incremental (Silver, 2014) , post-networked (Coutard and Rutherford, 2011; Monstadt and Schramm 2017) , as well as peopled and lived Simone, 2004 The modern infrastructure ideal in the Global South
The 'modern infrastructure ideal' described by Graham and Marvin (2001) was a widely accepted social and political goal that sought to provide universal, uniform infrastructure globally, and continues to underpin normative prescriptions including in the Global South.
The provision of modern infrastructure in colonies in the Global South tended to adopt similar forms of technology to those used in the Global North. For example, Nilsson (2016) examines the export of water infrastructure to Kampala, including the consideration of different possible technical solutions to Kampala's growing water needs. He argues: 'Once the idea of a modern, European-style water supply and sewerage system had emerged as a real possibility among the experts and administrators in Entebbe (Uganda's colonial administrative capital), no other solution appeared plausible'. However, their provision was limited primarily to the 'European' urban areas (Kooy and Bakker, 2008; Silver, 2016) . For instance, Kampala had a nominally comprehensive publicly owned service system for solid waste, sanitation, and water, between c. 1930 and 1968 . The colonial system covered the entire European administrated part of Kampala and catered for all inhabitantsalbeit with racially segregated service levels (Nilsson, 2006) . Notably, other urban areas still managed water, waste and sanitation, but through a plethora of socio-technical configurations that provided differentiated alternatives depending on social position (class, ethnicity, gender) . Importantly, these histories continue to inform contemporary practice in areas outside the modern networks and archipelagos (Bakker, 2003) serviced by the state.
Although the immediate postcolonial era largely coincided with the emergence of the modern environmental movement, and there was a small but vocal contingent of international and local voices calling for African cities to use 'appropriate technology', largescale, centralised model for water, sanitation and waste services was adopted by postcolonial governments with financial and technical support from international partners (Nilsson, 2016; Silver, 2016) . This is largely explained through the optimism of the postcolonial era, and a belief that the modern infrastructure ideal was both desirable and achievable. It also contributed to the legitimacy of liberation movements as they became post-independence governments, creating the expectation of a quotidian relationship between citizens and the state (Nilsson, 2016; cf. Scott, 1998) , modelling stateformation on European states (Mamdani, 1996) . Public funds, often obtained through international loans, were used to extend lowcost service provision via networked services, but the goal of universal provision remained elusive. By the 1980s, it was clear that state budgets could no longer support this vision (in part due to global economic trends and, more specifically, the forced adoption of structural adjustment programmes). African states and their partners largely remain caught in this predicament, with an ideological desire for modern infrastructure and a practical awareness of an inability to achieve universal access to it. The normative ideal of homogeneity and centralism continues to significantly shape the way residents, planners, governments and academics think about infrastructure (Kooy, 2014; Kooy and Bakker, 2008; Monstadt and Schramm, 2017; Nilsson, 2016; Scott, 1998; Silver, 2016) . Importantly, it has also curtailed what can be imagined as possible and desirable.
Urban studies beyond the infrastructure ideal
This variegated and differentiated infrastructural history has resulted in a legacy of nonuniform modes of service provision, and urban regions display the coexistence of centrally planned infrastructures with infrastructure initiated by local entrepreneurs, grassroots social movements, international NGOs, and/or individuals. Researchers have sought to explicate the everyday experiences and logics of so-called 'informal' urban infrastructure, attending to the range of nodes, actors, and connections and disconnections to various forms of so-called 'formal' infrastructure. Such work shows how infrastructures have become layered by multiple and partial infrastructures including different coverage, technologies, operations, logics and ownerships (Anand, 2011; Chattopadhyay, 2012; Graham and McFarlane, 2014; Silver and Marvin, 2017) . Literature on Southern urban infrastructure has also called attention to new possibilities for social organising, ownership and power relations both with and outside of the state.
As in the wider literature on infrastructure, the state and the question of privatisation are a focal point for many scholars. However, while most investigations of neoliberal privatisation focus on networked infrastructure, scholars have explicated linkages between a variety of non-networked conduits. Such work problematises the use of the infrastructure ideal as discursive justification for the formalisation of 'informal' infrastructure and the privatisation of state services (Kooy, 2014) , and shows even the emergence of non-networked communities in the Global North (Jepson and Brown, 2014) . Others have shown that privatisation can provide opportunities for contestation and experimentation (Gopakumar, 2014) . Literature in this vein works with unsettled notions of the state and its authority; Ranganathan (2014a) , for example, shows how 'water mafias' both act outside of the law and are complicit with the state (cf. Swyngedouw, 1995) . Such boundary actors form an essential though fraught conduit for urban flows. Work on infrastructure, citizenship and the state forms another key intervention. Meehan's (2014) study of Tijuana demonstrates the flows of state power through water infrastructure. Although similar literature focuses on the spread of networked infrastructure, Meehan usefully includes consideration of 'informal' infrastructures such as barrels and cisterns as conduits outside of state control. Citizens do not always desire or seek to remain outside of this relationship; access to state-provided services can be sought as a means of legitimising urban residence (Anand, 2011; Ranganathan, 2014b) .
Social processes that regulate informal infrastructure have also been a key point of scholarly attention. Landlords/slumlords have been shown to be key vested interests in informal settlement upgrades and resettlement schemes, with the power to trouble initiatives; water providers have similarly been shown to oppose state provision of water infrastructure (Swyngedouw, 1995) . McFarlane et al. (2014) show how various social processes enable different modes of access to sanitation options. Despite the importance of existing power relations, networked services have also inspired new forms of collective organising and selfbuilt systems that offer various alternatives to formal, networked infrastructure pursued in the absence of large-scale state and market investment (Schouten and Mathenge, 2010) . Thus while constructed as a means through which to obtain services, social mobilisation for infrastructure can also generate more widely relevant 'platforms of engagement' , i.e. associational structures that might not initially have been intended for raising collective demands (strictu sensu political demands), but which might well lead to such demands that are grounded in everyday realities (Silver, 2014) .
These and other studies have usefully examined social aspects of Southern urban infrastructure. And while attentive to (re)materialising postcolonial studies through attention to bodies and artefacts, we suggest that these studies remain focused on infrastructure as a lens into social, political and symbolic processes. Our intention here is not to criticise these works for their absences; no study can do all things. Instead, we seek to show key trends in order to highlight a gap in this work, which we believe thinking through HICs can help to address.
Heterogeneous infrastructure configurations
The literature described above has provided a useful indication of the diversity of infrastructure in the Global South, explanations of modes of operation and politics, and a sense of the everyday practices and challenges of urban residents. In what follows, we demonstrate two key interventions. First, we introduce the notion of HIC as a vocabulary that contributes to consolidating contemporary debates without prescribing theoretical approaches. In other words, the vocabulary below is intended to be complementary to how many Southern urban scholars imagine and describe urban infrastructure. Second, we believe that this notion is analytically useful, and that thinking through HICs helps point to gaps in our existing approaches to the study of urban infrastructure specifically in terms of considering the materiality and extensive and variegated geographies of infrastructure and the dynamism of everyday use, including the (albeit constrained) decisionmaking and agency of individuals seeking to navigate the socio-material differences of specific artifacts within HICs.
We retain the term 'infrastructure', despite its implications of uniformity and material connectivity. While some have sought alternative vocabulary (such as Jaglin (2015, drawing on Olivier de Sardan) who suggests 'delivery' instead of 'infrastructure'), we argue that the term infrastructure has been sufficiently problematised and reconceptualised by Southern urbanists, and usefully retains a degree of legibility. We associate with wider literatures emphasising the socio-material production and maintenance of all technological artefacts, which bridge 'an otherwise artificial divide between ''the social'' and ''the technical'' (the ''seamless web'' of technology and society) [to rather] privileging their mutual constitution' (Coutard and Rutherford, 2015) . We also agree with scholars who have argued for a wider notion of infrastructure that includes 'people as infrastructure' (Simone, 2004) , deeply embedded in social relations as well as acting as part of material conduits (Anand, 2011; Larkin, 2013) . With McFarlane and Silver (2017), we thus consider infrastructure to be 'a practice of connecting people and things in socio-material relations that sustain urban life. It is not just a context or a noun, but a verb: social infrastructure is made and held stable through work and changing ways of connecting'.
The term 'heterogeneous' references a number of aspects of the diversity of infrastructure and is intended to explicitly contrast with the uniformity of the modern infrastructure ideal. It differs from the term 'hybrid' which has been used in literature on Southern infrastructure in two ways. Drawing on science and technology studies, this term has first emphasised the social and natural/material components of technology. We agree with this assertion, although prefer the term socio-material for its specificity (see Coutard and Rutherford, 2015) . In literature on infrastructure, and specifically Global South urbanism, hybridity has also been used to emphasise the blurring of the formal/informal binary (e.g. Coutard and Rutherford, 2015: 11; Furlong, 2014; Jaglin, 2015) . Although scholars in both traditions use the term to blur a binary, we avoid this term because of its etymological dualism and possible conflation with the STS use. Heterogeneous captures not simply the mixing of two (or more) kinds, but that the kinds being mixed are not clear from the outset. We also avoid the term 'alternative' (e.g. Coutard and Rutherford, 2015) because despite the ubiquity of the norm of the infrastructure ideal, informality remains the majority condition. Instead, we adopt the term heterogeneous as a gesture at sociomateriality, a problematisation of the formal/informal (Varley, 2013) , as well as the presence of multiple technological artefacts, uses and users Rheinla¨nder et al., 2010; Truelove, 2011) . As Jaglin (2014: 434) argues, '[m]ore than the overlap between legality and illegality, it is their socio-technical diversity that is an essential feature of these urban delivery channels [i.e. infrastructure]'. Heterogeneity also resonates with the notion of 'worlding' within Southern theory (Roy and Ong, 2011) , the idea that what emerges 'locally' can have many sources, and it is not simply the result from pressures of colonisation, globalisation or developmentalism but also local innovation.
We adopt the term 'configurations' rather than the more commonly used 'systems' (see Larkin, 2013) to de-centre the often-held assumption of ordered exchanges between different and diverse technologies that act as 'sub-systems'. The notion of 'system' often also compels an external 'observer' to view, analyse and control 'the system'. We also diverge from others using assemblage or actor-networks as it entails a specific theoretical orientation. In the literature on social studies of technology, 'configuration' has at times been used as a rough synonym for system. However, in keeping with wider uses (e.g. Geels, 2002; Summerton, 1994) , we adopt the term for its close association with the verb reconfigure, to emphasise that infrastructure is dynamic, undergoing continuous change of construction, assembling, repair and maintenance. The act of (re)configuring might be of revolutionary character, but might also be a continuous process of 'small, incremental adaptations over time' (Summerton, 1994: 5) . This term has been used in the literature on Southern urbanism, though rarely explained as a terminological or analytical choice (e.g. Coutard and Rutherford, 2015; Jaglin, 2015) . Our emphasis with this term is to examine infrastructural artefacts not as individual objects but as parts of geographically spread sociomaterial configurations: configurations which might involve many different kinds of technologies, relations, capacities and operations, entailing different risks and power relationships. A configuration might be thought of as the range of infrastructural options potentially available to a person for everyday use, a point which shifts us from focusing on the system-developed-fromoutside towards situated-users. They shift over time; some might be unavailable at any given moment for various reasons (functionality, finances, social relationships). Key here is not to delimit the boundaries of a configuration (which are, surely, fluid), but the examination of different artifacts in relation to each other and social relations.
The analytical utility of HICs
Here, using the exemplary dimensions of risk and power in Kampala, Uganda, we point to key questions that emerge from thinking through HICs. We use the example of waste to demonstrate interrelationships between different artefacts and processes, including consideration of the ways in which 'redundancies' redistribute and reduce risk. We use the example of sanitation to point to how interrelationships between different artefacts and their associated social relations enable and constrain possibilities for use, intervention and wider progressive politics.
Analysing risk through HICs
Heterogeneity of infrastructure has been described in the literature as being present for a number of reasons. For example, Coutard and Rutherford (2015: 13) summarise key arguments in their edited volume as follows: 'overcapacity, duplication and competition . is tolerated in these contexts by discourses promulgating the environmental benefits of differentiated management of flows and uses of those flows (e.g. potable vs. non-potable water), economic benefits for utilities and users . respect for heritage of infrastructure . and embedded ways of obtaining and consuming water'. We argue here for scholarly research into an additional reason rooted in everyday realities, the ways in which heterogeneity differently responds to conditions of precarity.
Centralised infrastructures developed to exhibit close interdependence internally and externally. Such strongly coupled systems (Hughes, 1983; Kaijser, 1999 Kaijser, , 2003 are highly vulnerable to disruption, since if one part of the system fails, the performance of the entire system is affected. In contrast, thinking through HICs brings attention to the interrelationships between different components, and the ways in which seeming overcapacity or redundancies impact risk. Rather than considering multiple pathways as 'competing' (Coutard and Rutherford 2015) , we ask under what conditions such infrastructure mitigates risk.
In informal settlements such as Namuwongo and Bwaise, large modernistinspired infrastructure networks entail high risk for residents. Even when services have been paid for in advance, at the end of the day the consumers may have to make do without them (Heymans et al., 2014) . Residents of certain neighbourhoods in Kampala, depending on class, building year, and closeness to major transport routes, may have access to government-provided services, but this does not preclude such households intersecting with the operations of waste pickers: young waste pickers are sometimes hired to take waste from the wealthier households of Muyenga down the hill to the low-lying neighbourhood of Namuwongo (Silver, fieldnotes, 12 March 2015) . In a Northern context, waste might well pile up until state services return, but in Kampala, despite spatiotemporal frictions, the variegated structure of solid waste services seems to allow a continuous flow of the waste material.
In Namuwongo there have been limited inroads into state-provided, universal, uniform waste provision for most residents. Instead, myriad innovations and experiments have sought to extract value or at least minimise the harm of waste piling up (Silver, fieldnotes, 12 March 2015) . A briquette project established by an NGO takes both organic household waste (e.g. dried fruit peels from cooking) and leftover charcoal dust and transforms these materialities into a low cost energy source, helping energy-poor households while creating income opportunities. Micro-scale businesses have emerged for waste sorting and resale; private companies have an interest in scaling up on some of these enterprises. Waste pickers seek to find some value amongst the rubbish, and children help reduce the volumes by setting and managing small fires. Youth and children sweep the nearby wetlands and neighbourhoods looking for plastics and metals that they collect into large, bulging bags and carry to awaiting dealers who extract further value (Silver, fieldnotes, 12 March 2015) .
While such stories are abundant in the wider literature on waste in the Global South, thinking through the notion of HICs points us to the question of whether and under what conditions these alternatives are more adept at responding to conditions of precarity. For example, when city waste collectors do not pick up the waste, actors in HICs often respond by stepping outside of this state-citizen relationship and drawing on other parts of the existing configuration. HICs, we argue, have more redundanciesnot through design, but through historical emergence -which have resulted in alternative possibilities when things go awry. When individual waste-pickers do not show up at the landfill -whether because they are taking a day off, are ill, transportation was irregular, or were threatened by officials at the landfill -collection in some form or another typically still occurs.
3 Briquette schemes in Namuwongo are NGO-dependent on shortterm financing that may simply disappear after a few years; in this case, households that divert organic waste to form briquettes may simply stop doing so. Users may purchase a different fuel source for a time before reverting back when the briquettes are again available. Recyclables not diverted may be saved as future capital, traded in different form or with different purpose or simply integrated into other waste streams. In short, when something goes wrong, the waste does not necessarily pile up (for long).
Our argument is not that such systems are without friction and tension, or that this process occurs seamlessly. Instead, we suggest that thinking through HICs pushes us beyond analysing any specific innovation or intervention into seeing the relationships between these different efforts, and the ways in which they complement and conflict with each other. It calls our attention to thinking about ways in which complementarities and fluidity reduces risk in uncertain conditions. More work is certainly needed to understand the diverse kinds of risks, redundancies, and strategies of users participating in such configurations.
Thinking power through HIC
Centralised infrastructure, just like modern city building, became a key way of connecting citizens with the state, and extending state power. This process has typically been accompanied not just by increasing the level of standardisation and homogeneity within infrastructure, but what Scott (1998) calls 'state simplification'; the superimposition of a generic or birds-eye view that structures problem-definition with corresponding blanket solutions for local and specific problems. Through the enforcement of common standards, the state or municipal utilities have determined the specifications of plumbing, the pressure and cost of water, the types of in-home electrical appliances, what kind of telephones are compatible, and so on (Blomkvist and Nilsson, 2017) . As the state reaches out with service provision, citizens relinquish some resources and power to the central authority. Defining the boundary of who should be 'in' and 'out' of the public service system is a question of political and economic power and central governments have sometimes used infrastructure extension as a means to secure legitimacy and gain political support for and from specific groups (Kooy and Bakker, 2008; Nilsson and Nyanchaga, 2008) . As above, this was also one of the (ultimately failed) strategies of post-independence governments (Nilsson, 2016) .
In Kampala's many informal settlements, sanitation provision incorporates a plethora of ownerships, users, technological artefacts, usages and temporalities. The lack of central authority over Kampala's varied infrastructure configurations means that they are largely characterised by situated and decentralised power relations, although the presence of Northern NGOs may nest these local power relationships and configurations into the larger and global arena. The recent history of 'flying toilets' -to defecate in a plastic bag and throw it away -has slowly been replaced by efforts by NGOs, entrepreneurs, churches and neighbours in finding new ways to develop service provision (Brown, 2015) . For example, in Namuwongo, the NGO 'Hands for Help' built a toilet block with attendant services and charge a few hundred shillings to adults and free entry for children (Silver, fieldnotes, 12 March 2015) . One of the evangelical churches along the rail tracks constructed and then opened up some nearby facilities for its congregation to use freely. Neighbours in the densest part of the neighbourhood, Soweto, built a pit latrine wrapped in corrugated iron for privacy and it is used by a number of surrounding households freely but through collective maintenance. A young entrepreneur began with two toilets built with a loan and expanded to four, providing sanitation facilities for nearby businesses, juggling his income with expenses such as the removal of the waste from the storage tank, costing 60,000 shilling, a considerable cost when customers pay only 200 shillings. Across the city, the neighbourhood of Bwaise has been a site in which communal toilet blocks have been built to improve sanitation beyond the involvement of the state as a provider (Silver, fieldnotes, 12 March 2015) .
Each of these different ownership strategies has a different social power relationships embedded within it: the provision of services by churches, for example, enrolls participants not just into a relationship with an NGO, but implicitly or explicitly may be accompanied by a set of expectations in terms of moral behaviours and possibility financial support for the church. What happens to users who do not adhere to the doctrine associated with the service provider? What of those whose contributions do not meet expectations? Entrepreneurship too is embedded in social relationships. Users might pay in alternative ways, with services or 'in kind' goods; family members of various degrees of extension might be exempt from payment; loans might be made temporarily to certain trusted users. Sanitation services, as has been shown to be more widely true regarding for-profit and non-profit initiatives, are thus socially embedded.
While such social relationships have been studied typically as individual artefacts and interventions, our specific intervention is to argue for thinking through these different sanitation artefacts and initiatives as part of infrastructure configurations. This means undertaking research on specific artefacts and initiatives, but also their relationship with other locally available options. For example, how does having a private, pay toilet proximate to an NGO toilet shape the willingness to pay, and the willingness to participate in religious community? What social codes regulate the use of open space for defecation, and how are these interrelated with other artefacts and interventions? How do existing vested interests shape the willingness to experiment, to diversify service options, and to create new social relationships? And to what extent do these power relations enable or constrain the generation platforms of engagement that could support processes of 'radical incrementalism' and 'recursive empowerment' to change power relations from individual to city-level (Pieterse, 2008) ? In short, existing infrastructural power relations shape conditions of possibility: such relations can enable or constrain new opportunities as well as provide a focal point for new social relationships.
The diversity of ownership strategies and the associated social relations for sanitation infrastructures are only hinted on in these examples. Our point is that as an analytical lens HIC brings into the view the sociospatial arrangements that are involved in the deployment of this new infrastructure with social, cultural and power relations between landlords offering the land, community saving schemes, technical support from NGOs, branches of the internationally present Slum Dwellers Federation and municipal permissions to proceed. As attention is drawn to the actions of slum dwellers and other urban social interests in the making of the city, HICs shows a wider terrain of political possibility. At an even wider scale, these HICs could nurture a wider urban economy, providing both the context for localised designs to emerge, and to be translated, or exported to be used elsewhere, inspiring potentially transformative and more sustainable regional urban futures.
Conclusion
What does all this mean for Amaka, our composite character introduced in the introduction? It means thinking of toilets not just in terms of their presence or absence, but as dynamic, power-laden socio-material artefacts that are part of a web of relations. Thinking through HICs means thinking not just about the proximity of her house to a single toilet. Instead, it means recognising people and their movements and connectivities as well as conditions of precarity. It means accepting that sometimes Amaka's toilets will not be working, but also that working and not working is not a binary but a multifaceted, constrained decision-making process. It means recognising that toilets are enrolled in dynamic networks of power that shape not just permission to use, or cost of use, but the possibilities for intervention; there are social norms that construct a toilet's usability but that usability is always in relation to what other options exist. Thinking through HICs, thus, is to think about infrastructure from the perspective of residents such as Amaka, who most often represent the majority urban experience; it is also to think about residents such as Amaka as part of dynamic sociomaterial configurations.
Our intention in thinking through the notion of HICs is not to romanticise the situation in informal settlements. Instead, for both theoretical and pragmatic reasons, we build on conceptual and performative scholarship that argues for starting from the heterogeneous infrastructure configurations already in operation. Our intent is to call for empirical research on the conditions under which particular socio-technical artefacts work, for whom they work, and what it means for infrastructure to work. This will likely require larger, more coordinated studies than those that dominate the current state of the literature, as detailed examination is needed of multiple, coexisting sociotechnical objects and processes, raising important questions of methodology and possibilities for comparison.
We argue that thinking through HICs enables a clearer analysis of infrastructural artefacts not as individual objects but as parts of geographically spread sociotechnological configurations: configurations which might involve many different kinds of technologies, relations, capacities and operations, entailing different risks and power relationships. Thinking through HICs pushes us beyond analysing any specific innovation or intervention into seeing the relationships between these different efforts, and the ways in which they complement and conflict with each other. Thinking through HICs forefronts questions of trade-offs: determining what to do will still require the adjudication of values. For example, such an understanding can help us see that some systems promote more localised control (which some may find good, others problematic), some are easier to make more ecologically sensitive, some have redundancies which reduce the impact of disruption. The notion of heterogeneous infrastructure configurations is, importantly, not intended to provide a new infrastructure ideal. Instead, it provides a framework through which to make more informed, difficult, politically laden choices. training, site visits and workshops, later noted as 'Silver, fieldnotes'. 2. This may be seen as relinquishing responsibility of the state and the wealthy to provide or subsidise infrastructure; we argue that thinking through HICs enables thinking about how to support the kinds of infrastructure configurations that are responsive to social and political pressures at different scales and by different actors, including but not exclusively the state. 3. Our intention here is not to critique the reasons for precarity -strikes, days off, and so on -but instead to frame them as a core condition.
